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FIG. 1A
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1
CONDENSER MICROPHONE UNIT

CROSS-REFERENCE TO RELATED
APPLICATION

The present application 1s based on, and claims priority
from, Japanese Application No. JP2004-343404, filed Nov.
29, 2004, the disclosure of which 1s hereby incorporated by
reference herein in its entirety.

TECHNICAL FIELD

The present invention relates to a technique for a unidirec-
tional (primary sound pressure gradient) condenser micro-
phone unit exhibiting a cardioid directivity.

BACKGROUND ART

FIG. 2 1s a vertical sectional view of a conventional unidi-
rectional (primary sound pressure gradient) condenser micro-
phone unit (see FIG. 3 of Japanese Patent Application Publi-
cation No. 2000-83292).

In FIG. 2, a condenser microphone unit 1 comprises a
condenser section 2 consisting of a diaphragm 3 and a rear
pole plate 4 arranged opposite each other via a spacer having
a predetermined thickness. The condenser section 2 1s placed
close to a front side of a cylindrically formed metal case 9 on
which front acoustic terminal holes 9a are located.

The rear pole plate 4 1s supported on an imnsulating pedestal
5 having a rear acoustic terminal hole 5a. The rear acoustic
terminal hole 5a 1s 1n communication with a through holes 44
tformed 1n the rear pole plate 4, via an acoustic resistance
material 56 consisting of a felt material or the like.

An 1mpedance converter (FET) 7 mounted on a printed
circuit board 6 1s housed 1n a rear opening 1n the metal case 9.
Open edges 96 of the metal case 9 are caulked so as to be
curled inward to allow the printed circuit board 6 to seal the
rear opening.

The impedance converter 7 and the rear pole plate 4 are in
a confligurational relationship 1n which they are electrically
connected together as a result of a relay terminal member 8
interposed between the impedance converter 7 and the rear
pole plate 4; the relay terminal member 8 1s composed of a
combination of a contact spring material 8a and a conductive
clastic material 8.

In the condenser microphone unit 1, shown in FIG. 2, the
impedance converter 7 and the rear pole plate 4 are electri-
cally connected together via the relay terminal member 8,
consisting of the contact spring 8a and conductive elastic
material 85b.

However, a conducting path for the rear pole plate 4 1s
established only by the point contact of the contact spring 8a
with the rear pole plate 4. Accordingly, 11, for example, sebum
adheres to the contact spring 8a, the contact with the rear pole
plate 4 becomes unstable. This may result 1n noise or a
decrease 1n sensitivity.

SUMMARY OF THE INVENTION

In view of the above problems, 1t 1s an object of the present
invention to provide a condenser microphone unit that
enables stabilization of the conduction between an 1mped-
ance converter and a rear pole plate constituting a condenser
section.

To accomplish the object, the present invention provides a
condenser microphone unit comprising a rear pole plate
forming a condenser section together with a diaphragm, an
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2

impedance converter mounted on a printed circuit board, and
a relay terminal member placed between the rear pole plate
and the impedance converter to electrically connect the rear
pole plate to the impedance converter via the relay terminal
member, the rear pole plate and the impedance converter
being accommodated 1n a metal case, the condenser micro-
phone unit being characterized in that the relay terminal
member 1s formed of a conductive elastic material that con-
tacts both the impedance converter and rear pole plate.

In this configuration, the relay terminal member 1s formed
of the conductive elastic material. This reduces the number of
members required and enables the conductive elastic material
to contact the rear pole plate at a large number of positions
constituting a planar spread. It 1s thus possible to ensure a
stable connection between the conductive elastic material and
the rear pole plate. This 1n turn makes it possible to effectively
avold the occurrence of noise and a decrease 1n sensitivity
resulting from an 1nappropriate contact.

In a more preferred aspect, the conductive elastic material
may be formed of a combination of a first conductive elastic
material that contacts the impedance converter and a second
conductive elastic material that contacts the rear pole plate.

In this arrangement, the conductive elastic material (relay
terminal member) 1s formed of the combination of the first
and second conductive elastic materials, arranged so as to
stably contact each other. The second conductive elastic
material contacts the rear pole plate at a large number of
positions constituting a planar spread to ensure that the first
conductive elastic material contacts the impedance converter.
This 1n turn ensures a stable connection between the first
conductive elastic material and the impedance converter. It 1s
thus possible to effectively avoid the occurrence of noise and
a decrease 1n sensitivity resulting from an inappropriate con-
tact.

In a more preferred aspect, the second conductive elastic
material comprises an acoustic resistance function.

In this arrangement, the second conductive elastic material
comprises the acoustic resistance function. This eliminates
the need for interposition of a separate acoustic resistance
material. The configuration of parts can thus be simplified.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1s a schematic vertical sectional view showing the
internal structure of a condenser microphone unit 1 accor-
dance with an embodiment of the present invention;

FIG. 1B 1s a plan view of the condenser microphone unait;
and

FIG. 2 1s a vertical sectional view showing an example of a
conventional unidirectional (primary sound pressure gradi-
ent) condenser microphone unit.

DETAILED DESCRIPTION

FIG. 1A 1s a vertical sectional view showing an example of
a condenser microphone unit 1n accordance with the present
invention. FIG. 1B 1s a plan view of the condenser micro-
phone unit shown 1n FIG. 1A.

A condenser microphone unit 11 comprises a condenser
section 12 and an impedance converter (FE'T) 43 mounted on
a printed circuit board 42; the condenser section 12 and the
impedance circuit 43 are accommodated 1 a cylindrical
metal case 52 so as to be electrically connected together.

The condenser section 12 has a diaphragm 13 and a rear
pole plate 14 comprising an electret layer; the diaphragm 13
and the rear pole plate 14 are located opposite each other via
a spacer 135 having a predetermined thickness. The condenser
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section 12 1s placed close to a front side of the metal case 52
on which front acoustic terminal holes 53 are located. In this
case, the diaphragm 13 1s formed by extending a vibrating
plate 135 across holding rings 13a.

The rear pole plate 14 consists of a disk having a plurality
of through-holes 14a. The periphery of the rear pole plate 14
1s supported by an insulating pedestal 22. The insulating
pedestal 22 comprises a cylindrical main body portion 23, a
first concave portion 24 formed 1n a top surface of the main
body portion 23 so as to face the rear pole plate 14, a second
concave portion 235 formed 1n a bottom surface so as to face
the printed circuit board 42 on which the impedance converter
43 1s mounted, a holding hole 26 formed at a central position
of the insulating pedestal 22 so as to penetrate the msulating
pedestal 22 between the first concave portion 24 and the
second concave portion 25, and a plurality of rear acoustic
terminal holes 27 that penetrate the insulating pedestal 22 in
the same direction as that 1n which the holding hole 26 pen-
ctrates the 1nsulating pedestal 22.

A first conductive elastic material 33 1s held 1n the holding
hole 26 1n the insulating pedestal 22. The first conductive
clastic material 33 has a lower end surface 33a that 1s 1n
contact with the impedance converter 43 and an upper end
surface 335 that 1s 1n contact with a second conductive elastic
material 34 disposed in the first concave portion 24, which
faces the rear pole plate 14. The relay terminal member 32 1s
formed of the combination of the first and second conductive
clastic materials 33 and 34.

The second conductive elastic material 34 comprises an

acoustic resistance function. In this example, a conductive
cloth SUI-78-5010T manufactured by TAIYO WIRE

CLOTH CO., LTD. 1s used as the second conductive elastic
material 34. Thls climinates the need to provide two different
members for an acoustic resistance material and a conductive
elastic material.

The impedance converter 43 1s in contact with the lower
end surface 33a of the first conductive elastic material 33.
That 1s, the impedance converter 43 mounted on the printed
circuit board 42 1s housed 1n a rear opening 54 1n the metal
case 52 so as to face the lower end surface 33a of the first
conductive elastic material 33. An open edge 52a of the metal
case 52 1s caulked so as to be curled inward so that the caulked
part presses the printed circuit board 42 to reliably contact the
impedance converter 43 with the lower end surface 334 of the
first conductive elastic material 33.

In this configuration, the condenser section 12 and imped-
ance converter 43, arranged 1n the metal case 52, are electr-
cally connected together reliably and stably by the relay ter-
minal member 32, interposed between the condenser section
12 and impedance converter 43 and consisting of the first and
second elastic materials 33 and 34.

Moreover, the second conductive elastic material 34 1s 1n
pressure contact with the upper end surface 335 of the first
conductive elastic material 33, thus contacting the rear pole
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plate 14 over a larger area. Accordingly, the second conducive
clastic material 34 can always stably contact the rear pole
plate 14. This makes 1t possible to prevent the occurrence of
noise and a decrease 1n sensitivity resulting from an inappro-
priate contact.

Further, the second conductive elastic material 34 com-
prises an acoustic resistance function. This enables directivity
to be adjusted without the interposition of a separate acoustic
resistance material. It 1s thus possible to reduce the number of
components required, thus simplifying the structure.

The present invention has been described on the basis of the
illustrated example. The specific configuration of the present
invention 1s not limited to this example. For example, the
second conductive elastic material may be formed without the
acoustic resistance function. In this case, a conventional
acoustic resistance material 1s provided 1n place.

Further, the relay terminal member may be formed only of
a conductive elastic material, and for example, a correspond-
ing lead terminal drawn out of the relay terminal member may
directly contact the impedance converter 43.

The invention claimed 1s:

1. A condenser microphone unit, comprising:

an msulating pedestal including a main body with a top and

bottom surfaces, a first concave portion formed in the top
surface, a second concave portion formed in the bottom
surface, and a holding hole formed at a center of the main
body,

a rear pole plate and a diaphragm, forming a condenser

section and disposed on the insulating pedestal,

a printed circuit board disposed under the main body,

an 1mpedance converter mounted on the printed circuit

board, and

a relay terminal member placed between the rear pole plate

and the impedance converter to electrically connect ther-
cbetween, said relay terminal member comprising a first
conductive elastic material contacting the impedance
converter, and a second conductive elastic material
formed of a conductive cloth and disposed 1n the first
concave portion to directly entirely contact the rear pole
plate on an upper surface thereot, said first conductive
clastic material passing through the holding hole and
contacting the second conductive elastic material dis-
posed 1n the first concave portion.

2. The condenser microphone unit according to claim 1,
wherein the conductive cloth of the second conductive elastic
material has an acoustic resistance function.

3. The condenser microphone unit according to claim 2,
wherein the insulating pedestal further includes a plurality of
rear acoustic terminal holes, said second conductive cloth
covering the plurality of rear acoustic terminal holes.

4. The condenser microphone unit according to claim 3,
wherein said impedance converter 1s disposed 1n the second
concave portion.
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